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Abstract
The aim of the research was to critically assess and investigate the current solid
waste management methods and practices of households and in an urban area in
the Nelson Mandela Bay Municipality (NMBM)  Bluewater Bay, Port Elizabeth. 
In order to achieve the research objective, the following sub-research
objectives/questions need to be considered: 
1. What is the level of awareness and understanding of the waste management
principles (avoid, reduce, recycle and dispose) in Bluewater Bay
households?
2. How do households handle and manage solid waste in Bluewater Bay?
3. What is the Nelson Mandela Bay Municipality  doing to raise awareness
regarding waste problems and waste management?
4. What information is disseminated to the public to keep them informed
regarding waste management?
5. What incentives and support for the reduction, reuse and recycling of waste
does the Nelson Mandela Bay Municipality offer?
Fifty households were sampled for the case study and the study employed qualitative
research methods consisting of a three-prong approach, the first was the
questionnaire for Bluewater Bay residents, the second was semi-structured
interviews for relevant Nelson Mandela Bay Municipality officials, and the third was a
review of existing national documents pertaining to waste management legislation
including national and international literature. 
The findings of the study show that there is an awareness of waste management
principles in the study area and that residents are willing to participate in sustainable
waste management activities. Some are already taking part out of their own free will,
even though the conditions are not conducive and the environment is not enabling.
There is community awareness about waste management principles in the area and
a lack of information regarding waste management in general. Residents are willing
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to avoid, reduce, recycle and dispose of waste sustainably. They find it important but
the necessary facilities are not available. The municipality does not provide that in
the area. The research also made recommendations i n order to realise the
implementation of integrated waste management techniques and principles in the
area.
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CHAPTER 1
1. Introduction
Muzenda et al. (2012) point out that “municipal solid waste management poses many
challenges in many countries”. Most countries do not collect all the waste generated
and only a fraction of the collected waste is properly disposed (Muzenda e t al.,
2012). In the developing world the challenges are increased by factors such as
globalisation, rapid urbanisation as well as increased population and economic
growth (Muzenda et al., 2012).
According to Hoornweg and Bhada-Tata (2012), global volumes of waste are
increasing quickly and faster than the rate of urbanisation. They also believe that
there is a link between urbanisation and economic development. They claim that as
countries urbanise their economic wealth, population's standard of living and
disposable incomes increase, leading to an increase in the consumption of goods
and services, which in turn results in a corresponding increase in the amount of
waste generated (Hoornweg and Bhada-Tata 2012). 
I n the developing world and especially in Africa, the rapid rate of uncontrolled and
unplanned urbanisation, combined with social and economic changes that most
African countries have witnessed since the 1960s have contributed to an increase in
waste generated per capita and subsequent environmental degradation (Kazungu,
2010). 
According to Muzenda et al. (2012) South Africa generates millions of tons of waste
per year from various sectors such as industry, businesses and households. They
predict that over the next 50 years South Africa’s population growth will be almost
entirely concentrated in urban areas. Therefore non-implementation of adequate
waste management policies and practices could lead to cities facing serious waste
challenges that will affect the quality of life of all citizens (Muzenda et al., 2012).
 “South Africa has had a growing obligation to meet international commitments and to
be a globally responsible country, the government therefore promotes an integrated
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approach to pollution and waste management as a key factor in achieving
sustainable development” (Makgae, 2011). One of the outcomes of the of the Earth
Summit in Rio de Janeiro in 1992 in the form of Agenda 21 was the shift from the
historically unsustainable practices of waste management to more sustainable
methods globally. This led to the revision of the waste hierarchy, which saw a move
away from ‘end-of-pipe’ treatment methodologies to more proactive management
measures of waste minimization and recycling (Lincoln, 2011). 
Makgae (2011) has highlighted that South Africa has global obligations and
international commitments to meet, and sustainable waste management i s one of
them. The aim of this study was to critically assess and investigate the current solid
waste management methods and practices of households in an urban area in the
Nelson Mandela Bay Municipality; using Bluewater Bay as a case study. 
2. Background and problem statement of the study
Waste management in South Africa is based on the principles of the White Paper on
Integrated Pollution and Waste Management (IP&WM) and the National Waste
Management Strategy (NWMS) published by the then Department of Environmental
Affairs and Tourism (DEAT) now referred to as Department of Environmental Affairs
(DEA) in 1999 and 2000 respectively and the subsequent enhancement of the new
National Environmental Management: Waste Act, Act No. 59 of 2008 (NEMWA)
(Lincoln, 2011; Muzenda et al., 2012).
Historically, South Africa followed the “end-of-pipe” approach to waste management,
i.e. generated waste was collected by the municipalities and disposed of in landfill
sites (Lincoln, 2011). The focus, at the time, was on finding more space for more
landfill sites. However, matters have since changed through the development of more
waste management related policies and the enactment of waste management
legislation. Environmental issues have now become a matter of both government and
public concern and environmental awareness is growing resulting in pressure to
change from this end-of-pipe behaviour (Lincoln, 2011).
South Africa has developed policies and legislation that guide sustainable waste
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management principles from national to provincial and local level. However, it
appears that even though the country has all the legislation regulating waste
management such as T h e National Environmental Waste Act N o . 59 of 2008
(NEMWA), the waste is not being managed in a holistic manner. NEMWA has
adopted an internationally recognised waste management hierarchy that is in line
with the principles of sustainable development (Makgae, 2011). The waste
management hierarchy (Figure.1) requires that the generation of waste first be
avoided and should only be disposed of as a last option where it cannot be reduced,
reused, recycled or recovered (Makgae, 2011; Lincoln, 2011; Muzenda et al., 2012).
Figure.1: The hierarchy of solid waste management adapted from White and Hindle
(1995:20)
Key issues that face South Africa with regard to waste management include
inadequate waste collection services for a large portion of the population, illegal
dumping, unlicensed waste management activities (including unpermitted disposal
facilities), a lack of airspace permitted landfills,  insufficient waste minimization and
recycling initiatives,  a lack of waste information about waste management, a lack of
regulation and the enforcement of legislation, and limited waste-related legislation in
the first place (Taljaard, 2011).
Some of the key issues identified by Taljaard (2011) include a lack of awareness and
enforcement of waste-management legislation, as well as a lack of incentives and
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support for the reduction, reuse and recycling of waste. These above-mentioned
challenges also apply in the Nelson Mandela BayMunicipality (NMBM)  in urban
areas.
The approach during this study was categorised into three main areas. Firstly, the
research focused on the level of awareness and understanding of waste
management principles by households in Bluewater Bay; including NMBM
awareness raising and information dissemination. Secondly, it examined the
management of solid waste by Bluewater Bay households. Thirdly, the research
investigated the issue of incentives and support for the reduction, reuse and recycling
of waste with the Nelson Mandela Bay Municipality.
3. Research objective and sub-research questions
In view of the problem statement described in the previous section the objective of
the research is: 
To critically assess and investigate the current solid waste management methods and
practices of households in an urban area in the NMBM,  Bluewater Bay, Port
Elizabeth. 
In order to achieve the research objective, the following sub-research
objectives/questions need to be considered: 
1. What is the level of awareness and understanding of the waste management
principles (avoid, reduce, recycle and dispose) in Bluewater Bay households?
2. How do households handle and manage solid  waste in Bluewater Bay?
3. What is the NMBM doing to raise awareness regarding waste problems and
waste management?
4. What information is disseminated to the public to keep them informed
regarding waste management?
5. What incentives and support for the reduction, reuse and recycling of waste
does the NMBM offer?
Page 13 of 73
The study employed qualitative research methods consisting of a three-pronged
approach; the first was the questionnaire for Bluewater Bay residents, the second
was semi-structured interviews with relevant NMBM officials, and the third was a
review of the existing national documents pertaining to waste management
legislation including national and international literature.
4. Scope and scale of research 
Bluewater Bay, a coastal suburb located in the western section of the Nelson
Mandela Bay Municipality (NMBM), it is a middle income area (see appendix one for
a locality map). The Nelson Mandela Bay Municipality covers an area of 1 950
square kilometres (Draft Integrated Development Plan (IDP), 2013 – 2014) according
to the Census (2011) the NMBM has a total population of 1 152 115. The
unemployment rate is 28, 2 per cent and it has a total number of 276 850 formal
households (IDP, 2013-2014). “Altogether 71 239 (in terms of the indigent register of
the Municipality) of the total number of 276 850 formal households are classified as
indigent” (IDP, 2013-2014:34).
According to Hoornweg and Bhada-Tata (2012) solid municipal waste is collected in
several ways. Waste collection is the collection of solid waste from point of
production (residential, industrial commercial, institutional) to the point of treatment or
disposal (Hoornweg and Bhada-Tata 2012).
T h e Nelson Mandela Bay Metropolitan Municipality identified the following key
development challenges in their draft Integrated Development Plan (IDP) for 2013 –
2014: 
 High poverty and unemployment;
 Inadequate access to basic services (water, sanitation, refuse collection,
electricity, housing and primary health care);
 Infrastructure, maintenance and service backlogs;
 Crime;
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 Illegal dumping;
 Lack of integrated planning between the three spheres of government;
 Unfunded mandates;
 Housing shortage and rectification of ‘wet - and - defective’ houses;
 Lack of integrated and sustainable human settlements (IDP, 2013-2014).
Waste management problems such as refuse collection and illegal dumping have
also been identified as key challenges.
5.  Purpose of the study
The study was motivated by observations of waste management related to social, 
environmental and economic problems in the area, these have been elaborated 
below. In addition the research is likely to assist in raising awareness of the waste 
management challenges the Bluewater Bay community and the NMBM is faced with 
through research.
5.1 Waste collection: (Plate.1 and 2 see appendix four)
In Bluewater Bay waste is collected from households by the municipality on a weekly
basis. Residents are required to put their waste in black refuse plastic bags that are
supplied by the municipality, tie and leave them on the kerbside outside the property
for collection. The waste collected from households is then disposed of at one of two
existing landfill sites within the metropole. 
There has been a distinct lack of waste separation especially at the source;
households are not separating their waste at home or if separated it is lumped
together again during collection or at the disposal site, thus defeating the purpose of
separation. The National Environmental Waste Act (No. 59 of 2008) makes provision
for the collection of separated waste by collection systems. However, this is not
practised in the Nelson Mandela Bay  Municipality. The Current collection systems
are not conducive to waste separation at source.
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5.2 Drop-off site/transfer station: (Plates 3 see appendix four)
There is no existing transfer station in the area, only a drop-off point, but one is
currently under construction. Conditions at drop-off sites are problematic as no
processing of the waste takes place at the drop-off site. It is simply an area for the
temporary storage of waste before it is loaded onto larger vehicles and taken away
for disposal.
5.3 Illegal dumping/pollution (Plates 4 and 5 see appendix four)
Illegal dumping of waste at undesignated areas, mostly in open space areas close to
the drop-off sites is common. Illegal dumping is one of the most common problems in
South Africa, affecting both big and small municipalities alike (CSIR, 2011). The
practice of illegal dumping has a huge impact on the environment through the
contamination of land, the pollution of bodies of water and it can impact negatively on
the health of the people (CSIR, 2011).
5.4 informal recycling/waste picking 
Informal recycling at household gates, on the kerbside and at the temporary waste
storage site is taking place. Medina (2010) says that for the urban poor in developing
countries, informal waste recycling is a common way to earn income. Medina (2010)
adds “Many cities in the developing world have a dynamic informal sector that has
evolved around waste, which provides income opportunities for recent migrants,
unemployed, children, women, the elderly, and handicapped individuals where the
most common occupations are refuse collection and scavenging”. Informal recycling
has been noted to be taking place in Bluewater Bay. Scavenging can be seen on
collection days. Men, women and children are often opening plastic bags and
scavenging, some individuals are only looking for recyclable material in order to sell
it.
Waste picking has become a nuisance in Bluewater Bay and most residents are
complaining. There are alternatives available to the municipality such as formalising
the process in the area. However waste picking has legal implications i.e. if the
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NMBM 'accept' waste pickers as part of their programme, then it will make them
liable for any injuries, illnesses, etc. They will have to answer to unions and will be
liable for any civil claims should any be made because the waste pickers then
become the responsibility of the municipality.
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CHAPTER 2: LITERATURE REVIEW
2.1 Introduction
This chapter reviews literature on factors influencing waste management globally and
regionally. It looks at the frameworks that have shaped waste management
worldwide i n order to contextualise and provide a framework for these waste
management practises in developing countries  including Africa.
2.2 Sustainable development
The World Commission on Environmental and Development (WCED) (1997) defines
sustainable development as “development that meets the needs of the present
generation without compromising the ability of future generations to meet their own
needs”, a definition that is enshrined in South Africa's Constitution. It embraces the
idea of ensuring that future generations inherit an earth that will support their
livelihoods in such a way that they are not worse off than the generations of today
(Pearce and Atkins, 1997). The National Framework for Sustainable Development in
South Africa (2008:3) report further adds that “sustainable development is about
enhancing human well-being and quality of life for all time, in particular those most
affected by poverty and inequality. Resource use efficiency and intergenerational
equity are the core principles.” 
According to the NFSD (2008:14) South Africa has its own formal definition of
sustainable development that is included in the law. The definition emanates from
WCED 1997 and Section 24 (b) (ii) of South Africa's Constitution. The National
Framework for Sustainable Development in South Africa (2008) report (2008:14)
says Section 24 (b) (ii) of the Constitution guarantees everyone the right to having
“the environment protected, for the benefit of present and future generations, through
reasonable legislative and other measures that secure ecologically sustainable
development and use of natural resources while promoting justifiable economic and
social development.” 
According to t h e NFSD (2008:14) the National Environmental Management Act
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(NEMA) (Act No.107 of 1998) defines sustainable development as “The integration of
social economic and environmental factors into planning, implementation and
decision-making in order to ensure that development serves present and future
generations.” T h e definition recognises and highlights that there is an
interdependence between environmental, economic, and social aspects, ensuring
that these are incorporated into government planning and decision making (see
figure.2 below)
Figure 2. A model of sustainable development adapted from the South Africa
National Framework for Sustainable development (2008:15)
2.3 Sustainable development and waste management
Makgae (2011) explains “one of the outcomes of the Earth Summit in Rio de Janeiro
in 1992 in the form of Agenda 21 was the shift from the historically unsustainable
practices of waste management globally to more sustainable methods”. This led to
the revision of the waste hierarchy, which saw a move away from ‘end-of-pipe’
treatment methodologies to more proactive management measures of waste
minimisation and recycling.
According to McDougall (2008) the main objectives of waste management previously
were to dispose of society's waste and to protect the public's health. He further states
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that due to increasing public awareness of environmental issues sustainability has
been added to the list (McDougall 2008). McDougall (2008) points out that “solid
waste management needs to be environmentally sustainable to reduce overall
environmental burdens and economically acceptable for all sectors of the community
served”. He further adds that it also needs to be economically affordable, socially
acceptable and environmentally effective (McDougall 2008). 
 Environmental effectiveness: This requires that the overall environmental
burdens of managing waste are reduced, both in terms of consumption of
resources (including energy) and the production of emissions to air, water and
land (McDougall, 2008). 
 Economic affordability: This requires that the cost of waste management
systems are acceptable to all sectors of the community served, including
households, commerce, industry, institutions and government. The costs of
waste management have always been closely and carefully monitored, as
systems that are not financially viable often quickly become expensive failures
with significant negative impacts on both the environment and the local
population (McDougall, 2008). 
 Social acceptability: This requires that the waste management system meets
the needs of the local community, and reflects the values and priorities of that
society. This third aspect of sustainability is the area that, although it is
understood to be of increasing importance regarding waste management, has
received considerably less attention than either the economic or the
environmental issues (McDougall, 2008). 
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Figure 3: Sustainability balancing the environment, economy and society. Adapted 
from McDougall  (2008). 
2.4 Urbanisation and waste management
“Solid waste is inextricably linked to urbanisation and economic development
because as countries urbanise, their economic wealth increases” (Hoornweg and
Bhada-Tata, 2012). As standards of living and disposable incomes increase,
consumption of goods and services increases, which results in a corresponding
increase in the amount of waste generated (Hoornweg and Bhada-Tata, 2012).
Furthermore, Hoornweg and Bhada-Tata (2012) mention that as the world hurtles
towards its urban future, the amount of municipal solid waste (MSW), one of the most
important by-products of an urban lifestyle, is growing even faster than the rate of
urbanisation. According to Khatib (2011) unplanned urbanisation growth pose huge
problems on governments especially for meeting the increasing need for proper and
healthy municipal services. The growth will result in an increase in the quantity and
complexity of the generated waste and overburdens including solid waste,
particularly municipal solid waste (Khatib, 2011).
Hoornweg and Bhada-Tata (2012) mention that globally waste volumes are
increasing quicker and faster that the rate of urbanisation. Hoornweg and Bhada-Tata
(2012) report that in 2001 there were 2,9 billion urban residents who generated about
0,64 kg of MSW per person per day (0,68 billion tonnes per year). Ten years later the
amounts are estimated to have increased to about 3 billion residents generating 1,2
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kg per person per day (1,3 billion tonnes per year) (Hoornweg and Bhada-Tata 2012).
By 2025 this is likely to increase to 4,3 billion urban residents generating about 1,42
kg/capita/day of municipal solid waste (2,2 billion tonnes per year) (Hoornweg and
Bhada-Tata 2012).
2.5 Challenges of waste management in developing 
2.5.1 Waste collection and disposal
According to Medina (2010), insufficient waste collection and inappropriate final
waste disposal are two of the major problems affecting cities in developing countries
such as Africa. Khatib (2011)  states that in the urban areas of most developing and
least developed countries generated municipal solid waste is collected and dumped
arbitrarily in dump sites that have no norms. A point of view also supported by the
United Nations Human Settlements Programme (2010). They mention that the
collection and transportation of solid waste make the biggest demand on municipal
budgets and have the greatest impact on urban living. Zuurberg (2003)  adds that,
waste collection in developing countries generally serves only a limited part of the
urban population, leaving the low-income people residing in peri-urban areas without
waste collection. He attributes this to a lack of financial resources to cope with the
increasing amount of generated waste produced by the rapidly growing cities
(Zuurberg, 2003;UN-Habitat, 2010; Medina, 2010).  Zuurberg (2003) explains that
”often inadequate fees are charged and insufficient funds from a central municipal
budget cannot finance adequate levels of service”. Farahbakshsh (2013) agrees that
financial constraints in the cities of developing countries, including Africa, are a
contributing factor to the dire situation as waste collection, transporting and disposal
of municipal solid waste represent a large expenditure because waste management
usually accounts for 30-50 per cent of municipal operational budgets in developing
countries. Despite these high expenses cities collect only 50-80 per cent of the
refuse generated.
According to Medina (2010) non-collection of waste that usually takes place in low-
income communities leads to dumping in public open spaces and on vacant land, or
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the burning of waste. By accumulating on the streets uncollected waste can cause
flooding by clogging drains when it rains. The uncollected refuse can also be carried
away by run-off water into rivers, estuaries and oceans causing a negative impact on
the ecosystems (Medina, 2010). Uncollected waste also impacts on the social
environment which poses various health hazards. Sometimes animals feed at the
dumps of uncollected refuse and they can transmit diseases to humans living nearby
(Medina, 2010). Leachate coming from decomposing refuse can drain into the soil
and contaminate surface and ground water leading to devastating health and
environmental conditions (Medina, 2010; UN- Habitat, 2010). 
According to Johannessen and Boyer (1999) many African countries do not have
sanitary landfills and practise open dumping for the final disposal of solid waste.
Waste is dumped largely in an uncontrolled manner (Zuurberg, 2003).
Zuurberg (2003) believes that financial and institutional constraints are the main
contributing factors to inadequate waste disposal especially in situations were the
local governments are weak or under financed and rapid urbanisation takes place
(Zuurberg 2003). 
2.5.2 Transportation
According to Zuurberg (2003) when it comes to the transportation of refuse in
developing countries, the conventional industrialised countries’ based technical
system and approach is often applied. The vehicles purchased and used are
sophisticated, expensive and difficult to operate and maintain, thus making them
inadequate for the conditions in developing countries.  As a result after a short time
of operation usually only a small part of vehicle fleet remains operational (Zuurberg,
2003; UN-Habitat, 2010:18). The UN-Habitat (2010:18). adds “it is not uncommon for
60 per cent or more of the vehicle fleet to be unserviceable at any time, excessively
high downtimes are often exacerbated by slow rates of repair and the resulting
delays in returning vehicles to service”. According to UN-Habitat (2010:18) it is
common for vehicles in developing countries to be out of service for many months
while awaiting finance in order to purchase spare parts which may have to be
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imported from overseas. These frequent vehicle breakdowns seriously hamper waste
collection.
The alternative to this vehicle problem is the use of serviceable vehicles. However
these carry less than half of their potential payloads because the bodies are
inappropriate (UN- Habitat, 2010:18). According to the UN-Habitat (2010:19) this
leads to low efficiency and productivity including irregular service. “Irregularity leads
to loss of rapport and trust between authorities and public, and in such cases, little, if
any co-operation can be mustered from the public to support the service” (UN-
Habitat, 2010:19).
2.6 Integrated waste management approach
The hierarchy of waste was developed and first accepted into policy by the European
Community in the Framework Directive of 1975, which encouraged waste reduction,
re-use and recovery (Oelofse and Godfrey, 2008; Williams 2005). The aim of the
Framework Directive was to prevent waste where possible, re-use, recover and
recycle waste in order to reduce volumes, treat the waste to render it less hazardous
or harmful to the environment, and dispose of unavoidable waste to landfill sites as a
last resort (Oelofse and Godfrey, 2008; Williams 2005;). According to McDougall
(2008)  past decisions on waste and the structure of waste management systems
relied on the waste management hierarchy. The hierarchy has played a very
important role in giving general guidelines on the relative desirability of the different
management options (White and Hindle, 1995). However White and Hindle (1995)
expressed concern regarding the limitations of the hierarchy approach in that it is not
always going to be the most effective method to reduce the environmental impact. In
addition, economic stability is also not guaranteed. The only way to ensure
environmental impacts and economic costs are kept to a minimum is to measure
these throughout the waste's life cycle  (White and Hindle, 1995). Therefore they
propose a holistic approach to waste management, an approach recognising that all
disposal options can have a role to play in an integrated waste management (White
and Hindle 1995). Following a suitable collection (McDougall 2008) a range of
treatment options will be required, including materials recovery, biological treatment
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(composting and/or biogasification), thermal treatment (incineration with/without
energy recovery, RDF burning) and landfill (McDougall 2008; White and Hindle1995).
Figure.4: Elements of integrated waste management, shaded area represent waste-
to -energy (White and Hindle 1995:21). 
Tchobanoglous (2003) states that “Integrated waste management (IWM) can be
defined as the selection and application of suitable techniques, technologies, and
management programs to achieve specific waste management objectives and goals.”
McDougall (2008) defines an IWM as “a system that takes an overall approach to
manage all materials in the waste stream in an environmentally effective,
economically affordable and socially acceptable way.” An integrated waste
management system consists of a hierarchical and coordinated set of actions that
reduces pollution, seeks to maximise recovery of the reusable and recyclable
materials and protects human health and the environment (Medina, 2010).
According to McDougall (2008) along with the overall need for sustainable
development it has become clear that no one single treatment method can handle all
materials in municipal solid waste in an environmentally efficient way. This approach
can be used anywhere, even in developing countries. However Medina (2010)
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can be used anywhere, even in developing countries. However Medina (2010)
believes that when implemented in developing countries it should be adapted to local
conditions. Flexibility is the key as the approach will need to be adapted and operate
in ways that best meet social, economic and environmental conditions (White and
Hindle, 1995). The aim of the integrated waste management approach is to be
socially desirable, economically viable and environmentally sound (Medina, 2010). It
should encompass the following; waste prevention, re-use, recycling, composting,
incineration, and sanitary landfilling.
2.6.1 Prevention/reduction
According to Medina (2010) waste prevention is given the highest priority in an
integrated waste management system. Medina (2010) adds that it is a preventative
action seeking to reduce the amount of waste generated by individuals, businesses
and other organisations. According to Tchobanoglous (2003) reduction focuses on
reducing the volume and toxicity of generated waste and can be practised by
everybody. Tchobanoglous (2003) believes that the best time to consider source
reduction is at the product or process design phase. Engeldow (2005) states that “If it
is possible to reduce the amount of waste generated initially, then it would be less of
a problem to dispose of it. Emphasis of this principle can include cleaner production
within industry and manufacturing and also at the household level by influencing
markets and consumers to demand ‘greener products’ that are not over-packaged or
products that have been previously recycled”. 
2.6.2 Re-use
The second priority is promoting the re-use of products and materials. The concept of
re-use is the process of re-using materials, for example the re-use of glass bottles
involves the collection, cleaning and re-use of the same glass bottle (Williams, 2005).
Re-using materials and products saves energy and water, it reduces pollution and
also lessens society's consumption of natural resources compared with the use of
single-application products and materials (Medina, 2010). Williams (2005)
acknowledges that even though re-use can be commercially attractive it may not be
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desirable in all cases as environmental and economic cost of re-use in terms of
energy use, cleaning, recovery, transportation may overweigh its benefits. 
2.6.3 Recycling
After the re-use of materials and products, recycling comes next in the integrated
waste management hierarchy. This involves the recovery of materials by melting re-
pulping and finally reincorporating them as raw materials (Medina, 2010).
Tchobanoglous (2003) believes that recycling is the most positively perceived and
mostly doable. It involves a process of recovering discarded material and converting
it into new marketable products. For example “the recycling of glass and aluminium
cans is well established, with a net saving in energy costs of the recycled material
compared with virgin production” (Williams, 2005: 10; Tchobanoglous, 2003; Medina,
2010). Recycling saves precious finite resources by lessening the need for mining of
virgin materials, which lowers the environmental impact through mining and
processing (Tchobanoglous, 2003). According to Medina (2010) recycling reduces
the amount of waste that needs to be collected, transported, and disposed of and
also contributes to extending the life of disposal facilities, saving money for
municipalities. 
Williams (2005) warns that even though the potential to recycle material from waste
can be high it may not be appropriate. This emphasises the need for a full cost
analysis before implementing a recycling programme (Williams, 2005).
Recycling takes place differently in developing countries as municipalities usually
lack recycling programmes. However, this does not mean recycling does not exist.
Informal recycling is the most practised form of recycling and is common throughout
Africa, Asia, and Latin America where most of the recycling is carried out by
scavengers (Medina, 2010). Scavengers salvage waste on kerbsides before waste is
collected by the municipality, as well as at open dump sites (Williams, 2005).
2.6.4 Composting
Medina (2010) defines composting as “the process of aerobic biological
Page 27 of 73
decomposition of organic materials under controlled conditions of temperature,
humidity, and pH, so that the result is a soil conditioner that can be used in
landscaping, agriculture, and horticulture projects”. Composting can be regarded as a
direct form of direct recycling. According to Medina (2010) waste generated in
developing countries has high organic matter content, often exceeding fifty (50) per
cent. Composting would be ideal, and it would reduce waste going into landfills.
2.6.5 Incineration
In an integrated waste management approach incineration is the next to last priority
after re-use, recycling and composting have been undertaken. It is the burning of
waste under controlled conditions (Medina, 2010).  The burning is usually carried out
in an enclosed structure and could include energy recovery (Medina, 2010). Medina
(2010) states that waste generated in developing countries usually does not allow
energy recovery. This had to do with the high content of organic matter and moisture
in waste. This has led to negative experiences with incinerators in developing
countries. This highlights the importance of adapting frameworks and approaches to
local conditions.
2.6.6 Landfilling
Landfilling is seen as the last desirable option in the integrated waste management
approach. 
2.6.7 Conclusion
Various factors need to be taken into consideration when designing waste
management systems. They are factors such as social, economic and environmental
conditions. These vary between developed and developing countries, and even
within developing countries themselves. Exploring the literature highlighted some
important facts such as urbanisation and increasing waste generation that is taking
place in both developing and developed countries. A review of the literature also
highlighted the different ways in which developed countries view waste management
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compared to the view of developing countries. For developing countries waste is
more an issue of public health than an issue of sustainability. Developing countries
adopt frameworks from developed countries without seriously addressing the socio-
economic differences between developed and developing countries. 
2.7 Solid waste management in South Africa
2.7.1 General overview
South Africa is considered to be a developing country and it is on a growth path, both
in terms of population and economic growth (Waste Act Made Easy, 2011). According
to Census 2011 data obtained from Statistics South Africa  the country's population
was 51 770 560, with the Eastern Cape comprising of 6.58 million people then.
Growth means the country's citizens are becoming more affluent and producing more
waste (DEA, 2011). According to Muzenda et al., (2012) South Africa generates
millions of tons of waste per year from industry, businesses and households.
Muzenda et al., (2012) mentioned that over the next fifty years South Africa's growth
will be almost entirely concentrated in urban areas. Hoornweg and Bhada-Tata
(2012) have stated that “Solid waste is inextricably linked to urbanisation and
economic development because a s countries urbanise, their economic wealth
increases”. As standards of living and disposable incomes increase, consumption of
goods and services increases which resulting in a corresponding increase in the
amount of waste generated (Hoornweg and Bhada-Tata 2012). Therefore, if
adequate waste management policies and practices are not implemented cities will
face serious waste challenges and this will affect the quality of life of its citizens
(Muzenda et al., 2012). 
The third national waste baseline showed that South Africa generated approximately
108 million tonnes of waste in 2011 and 97 million of the total amount was disposed
of at landfill sites (National Waste Information Baseline, 2012). The waste generated
consisted of approximately 59 million tonnes of general waste and 49 million tonnes
was unclassified and hazardous waste (NWIB, 2012). Approximately only ten per
cent of all the waste generated in South Africa in 2011 was recycled  2011, of which
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97 million was disposed of in landfills (NWIB, 2012).
2.7.2 Legislative framework
The Constitution of South Africa, 1996 (Act of 1996)(the Constitution) (National
Waste Management Strategy, 2011) underpins all environmental policy and law by
advocating the right to environmental protection, the right to live in an environment
that is not harmful to health or well-being (NWIB, 2012; Waste Act Made Easy, 2011).
Section 156 of the Constitution (Act No. 108 of 1996) gives local government the
executive authority over the functions of cleaning, refuse removal, refuse dumps and
solid waste disposal (Municipal Solid Waste Tariff Strategy, 2012); Waste Act Made
Easy, 2011). Part B of the Constitution (Act No. 108 of 1996) designates solid waste
collection and disposal as local government functions (MSWTS, 2012).
Waste management in South Africa is based on the principles of the White Paper on
Integrated Pollution and Waste Management (IP and WM), the National Waste
Management Strategy (NWMS) as well as the National Environmental Management:
Waste Act, 2008 (Act No. 59 of 2008) (NEMWA) (NWMS, 2011; Waste Act Made
Easy, 2011; Muzenda et al., 2012; Lincoln, 2011).  According to Muzenda et al.,
(2012) the South African approach to waste management follows a hierarchy by
promoting cleaner production, waste minimisation, re-use, recycling and treatment.
With disposal and remediation considered as the last option in waste management
(see figure. 4 below).
Figure 5. Waste hierarchy, NWMS (2010)
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2.7.3 The National Environmental Management: Waste Act, 2008 (Act No. 59 of 
2008)(NEMWA) (WASTE ACT)
The Waste Act is a framework legislation providing a holistic approach to the
regulation of waste management in South Africa (NWMS, 2011; MSWTS, 2012). It
has adopted the internationally recognised waste management hierarchy which
encourages the reduction of waste entering the system and considers waste disposal
as the least desirable and last option in the management of waste (MSWTS, 2012). “
In terms of the Waste Act it is local government’s role to ensure universal and
sustainable delivery of services at an affordable price, subject to national and
provincial legislation”  (MSWTS, 2012). 
2.7.4 The National Waste Management Strategy 
“The National Waste Management Strategy (NWMS) is a legislative requirement of
the National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008)”
(NWMS, 2010). The aim of the NWMS is to accomplish the objectives set out in the
Waste Act by identifying priorities and setting targets to ensure effective management
and minimisation of waste (MSWTS, 2012). The strategy outlines the priorities of the
country in terms of ensuring that waste is minimised and managed in a sound
manner (NWMS, 2011). All state departments, provinces, municipalities, the private
sector and the general public are bound by the strategy, meaning it has the same
weight as an Act in parliament (NWMS, 2011). According to the NMWS (2011) the
strategy is supposed to set targets for waste reduction, recycling, etc. i.e. it can
determine the number of tonnes or percentage of waste that must be recycled over a
period of time such as five years or more (NWMS, 2011).
2.7.5 The National Environmental Management Act (Act , 107 Of 1998)
According to the MSWTS (2012) the Waste Act should be read with the National
Environmental Management Act (Act,107 Of 1998) (NEMA) (MSWTS, 2012). NEMA
introduced a number of additional guiding principles into South African environmental
legislation (NWMS, 2010) w h i c h includes the life-cycle approach to waste
management and emphasising the concept of producer responsibility to
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environmental matters and the promotion of the “polluter pays principle” (MSWTS,
2012; NWMS, 2011, NWMS, 2010). 
2.7.6 The Municipal Finance Act (2003)
The Municipal Finance Act (2003) explains that Municipalities must provide municipal
services on a cost-effective and equitable basis (MSWTS, 2012).
2.7.7 The Municipal Systems Act (Act No. 32 of 2000)
The Municipal Systems Act places the responsibility of ensuring that all members of
the community have access to the minimum level of basic services from
municipalities (MSWTS, 2012) and that these services are equitable as well as
financially and environmentally sustainable. In terms of the Act,  municipal services
can only be delivered by a municipality or municipal contractor (MSWTS, 2012).
However, the Act does not define a municipal service specifically for solid waste, and
therefore there is no final clarity over which aspects of solid waste management can
be regarded as a municipal service (MSWTS, 2012). ”Current practise is that
domestic  refuse collection and disposal is treated as a municipal service, while non-
domestic collection and disposal is not” (MSWTS, 2012). This means that if it
happens that a waste management service is not regarded as a municipal service,
municipalities will not have the responsibility and power to impose tariffs for the
provision of the service by private operators, nor will they be able provide the service
on an exclusive basis (MSWTS, 2012). 
2.7.8 The National Domestic Waste Collection Standards
The above-mentioned document is a policy document produced to guide
municipalities in the provision of municipal solid waste services (MSWTS, 2012). The
National Domestic Waste Collection Standards documents sets out solid waste
service standards that must be uniformly applied throughout South Africa (MSWTS,
2012). According to the Local Government and Expenditure Review (2011) these
standards also promote the separation of waste at source meaning domestic waste
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should be sorted into recyclable and non-recyclable materials.
These standards uphold the right to an environment that is not harmful to health or
wellbeing as stipulated in the constitution.
2.7.9 The National Policy for the Provision of Basic Refuse Removals for 
Indigent Households
The above-mentioned is another policy document produced to guide municipalities in
the provision of municipal solid waste services (MSWTS, 2012). It incorporates basic
solid waste services into the bundle of basic free services (MSWTS, 2012). This
policy endorses the right to access basic solid waste services for those who cannot
afford it (MSWTS, 2012).
2.8 Factors affecting the realisation of an integrated waste management in 
South Africa 
2.8.1 Financial resources/matters
According to Karani and Jewasikiewitz (2006)  waste management in South Africa is
a municipal function and a municipality must have the ability to set up effective and
efficient waste collection systems within its area of jurisdiction. According to the
Financial and Fiscal Commission Policy Brief (2012) the South African Constitution
and other applicable legislation mandates local government to provide communities
with equal, affordable, and sustainable basic services and waste management is part
of these services. However, the majority of municipalities and cities in South Africa
are faced with serious economic, social, and environmental challenges that are
related to solid waste management (Financial and Fiscal Commission Policy Brief,
2012).
I t is further stated in the Financial and Fiscal Commission Policy Brief (2012) that
South African municipalities traditionally generate revenue through user charges
(tariffs), levies, rates and taxes. However, on the whole these revenue sources are
inadequate due to the fact that they are mainly taxes, and they are becoming
unaffordable,  particularly in poor and indigent households (Financial and Fiscal
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Commission Policy Brief, 2012). 
The South African Government has a policy that provides indigent households with
free basic services (FBS) that include refuse removal (Financial and Fiscal
Commission Policy Brief, 2012). According to NWMS, (2011) the free basic municipal
policy ensures that poor households are not denied basic municipal services, even if
they cannot pay for services. The Financial and Fiscal Commission Policy Brief
(2012) argues that “Many South African municipalities contain large indigent
populations who cannot afford to pay for basic services and ironically refuse removal
is a FBS that most municipalities do not have the resources to offer, as they either do
not have or keep a register of indigent households”. Therefore for municipalities with
large indigent populations generating revenue from refuse, tariffs, rates and levies is
not sustainable and inadequate to run waste management services (Financial and
Fiscal Commission Policy Brief, 2012). 
Karani and Jewasikiewitz (2006) support the argument that financial resources affect
integrated solid waste management by stating that “it is a well-known fact that,
except for some of the larger metropolitan municipalities with larger resources, most
local authorities lack sufficient resources in terms of skills and in particular financial
resources to carry out waste management programmes (Karani and Jewasikiewitz,
2006:179). Karani and Jewasikiewitz (2006) also believe that funding waste
management from rates and taxes collected by local authorities poses  problems.
They support their concern and argument by highlighting the fact that the
extraordinary demand on municipal financial resources for provision of infrastructure
and housing makes the financial resources set aside for waste management  very
inadequate.
According Karani and Jewasikiewitz (2006) effective waste management has cost
implications. “At municipal level where waste is managed, least-cost option approach
is applied regardless of potential social benefits likely to emanate from waste
management practices. This highlights a very important fact stated by Khatib (2011)
that waste management frameworks recommended in developing countries are
mostly similar to those  adopted in developed countries without seriously addressing
the socio-economic differences between the developed and developing countries.
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Hence Medina (2010) believes that when implemented in developing countries the
integrated waste management approach should be adapted to local conditions. 
2.8.2 Waste collection
According to Afrika (2010) kerbside waste collection is feasible and practical in
established urban townships with proper infrastructure, however, is it hampered in
rural informal settlements due to poor planning and limited road infrastructure.
Municipal abilities to collect rates and taxes are restricted by unregistered properties,
therefore impeding service rendering (Afrika, 2010). Collection is also strained by
both poor road access and collection distances which results in excessively high
transport costs and in these instances municipalities often do not provide a regular
service which results in illegal dumping of household waste by community members
(Afrika, 2010).
2.8.3 Waste transportation
In an assessment conducted by DEAT (2007) on the status of waste service delivery
and capacity at the local government level waste transportation was identified as an
obstacle due to the huge capital outlay required for appropriate collection vehicles.
According to Afrika (2010) municipalities rarely have back-up vehicles in case of
breakdown and this happens often due to maintenance issues as vehicles are old
and not well maintained. This affects the consistency and frequency of waste
collection (Afrika, 2010: 4).
2.8.4 Waste disposal
Afrika (2010:5) explains that “the safe disposal of waste requires all elements of
capacity including, adequate infrastructure, personnel and financial resources.” Afrika
(2010:5) further explains that “Huge cost investments are required for the
development of landfill sites, their operation as well as their closure and
rehabilitation.
The Polokwane Declaration is an initiative that was endorsed by the Ministry for
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Environmental Affairs and Tourism, under the auspices of the Deputy Minister
(Spamer, 2009). The Polokwane Declaration, signed in 2001 a t the first National
Waste Summit provided South Africa with targets and time frames for waste
reduction, zero waste and recycling (Spamer, 2009). Targets set included fifty per
cent reduction in the volume of waste sent for landfill disposal by 2012 with a zero
waste situation by 2022 (Spamer, 2009). It is interesting to note that there is little
evidence showing that 12 years later the target of reducing the volume of waste
going to landfill sites by 50 per cent has not been reached. 
Spamer (2009) points out that in the Polokwane Declaration there is a commitment
from the state to move towards “Zero Waste”, but the concepts that are required for
the country (South Africa) to meet the undertakings of the Declaration are
disappointingly absent from policy and legislation. The researcher has noted that little
recycling takes place in the study area given the target of zero waste by 2022. The
question is whether, with the current existing situation of little recycling and illegal
dumping and other waste related problems in urban areas anything has changed
twelve years after the signing the Polokwane Declaration. How is the country (South
Africa) supposed to reach the “Zero Waste” target government has set itself in 2001
by 2022?
Research, by Karani and Jewasikiewitz (2006) has shown that waste disposal in
South Africa is largely in landfills and that recycling in the country is mostly run by
private companies and by Non-Governmental Organisations (NGO's) at grassroots
level. The latter is applicable in the Bluewater Bay area. Mrs Jenny Rump from an
NGO called the Swartkops Conservancy collects all recycled material from
households in the community and takes it to the Noziqhamo Arts & Craft Recycling
Buy Back Centre in Motherwell. Mrs Rump does this initiative on her own and, she
does not receive any incentives for her actions. The Buy Back centre collects and
recycles the cardboard, glass bottles, cans, plastic bags, plastic bottles and other
material and turn these into useful household items such as shopping bags, candle
holders, bracelets, bags, hats and wonder cooking cushions. They sell the cardboard
and paper. This illustrates that waste that could have been disposed of at a landfill
site can be successfully recycled contributing socially, economically and
Page 36 of 73
environmentally to a community.
Efforts have been made in South Africa to establish recycling plants to separate
mixed waste collected in urban areas. However these have not been successful and
have subsequently closed due to economic reasons and difficulties related to the
processing of unsorted waste streams (Karani and Jewasikiewitz, 2006). 
Most waste collected in South Africa ends up in landfill sites. According to Karani and
Jewasikiewitz (2006) and Muzenda et al. (2012) waste disposal in South Africa is
mostly dumped in landfill sites and it is estimated that only ten per cent of these sites
are operated and managed in accordance with the minimum requirements.
Historically, many landfills in South Africa have been badly sited, designed and
operated and they therefore represent significant point sources of pollution, which
require priority control” (Karani and Jewasikiewitz 2006)
Khatib (2011) further adds that “since the 1992 Rio Earth Summit and later the
adoption of the Rio Declaration and Agenda 21 following the declaration and
adoption of the Millennium Development Goals (MDG) in 2000 things on the ground
have not significantly improved”. “After more than two decades from the adoption of
the notion of ‘sustainable development’ it could be claimed that the notion was
portrayed in different ways when comparing the developed to the developing
countries" (Khatib, 2011). The last thirty years has witnessed urbanisation whereby
development took place more in urban areas than in rural areas and the growth of
urbanisation is much higher in developing than in developed countries Khatib (2011).
This phenomena has placed a huge burden on governments in terms of their
provision of basic municipal services such as waste management.
The rapid increase in volume and types of solid and hazardous waste as a result of
continuous urbanisation, economic growth and industrialisation is becoming a rapidly
increasing problem for national and local governments to ensure effective and
sustainable management of waste (United Nations Environmental Programme, 2009)
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2.9 Solid waste in Nelson Mandela Bay  Municipality 
According to the draft IDP (2013-2014) waste management in the NMBM falls under
Public Health Services. The draft IDP (2-13-2014:171) further mentions that “the
objective of Waste Management Services is to provide quality sustainable waste
management services to the residents of Nelson Mandela Bay,  in order to ensure a
clean and healthy environment by doing the following”
(a) Rendering refuse collection services to all residents in terms of the National
Environmental Waste Management Act 59 of 2008;
(b) Providing a sufficient number of waste disposal facilities of sufficient capacity;
(c) Drafting and implementing a second generation integrated waste management
plan for the NMBM, focusing on waste avoidance, reduction and recycling in
response to climate change
NMBM has two general landfill sites receiving 647 155 tons of waste draft IDP (2013-
2014). These are the Koedoskloof landfill site which receives approximately 224 325
tons of waste and Airlington receiving approximately 422 930 tons of waste draft IDP
(2013-2014). 
The NMBM State of the Environment Report of 2011 (SOER, 2011) reported an
increase in waste production in NMBM and this has resulted an increase in the
requirement for waste collection. The report attributed this increase to increased
packaging for products due to economic development resulting in the production of
more household waste (SOER, 2011). 
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CHAPTER 3 RESEARCH METHODOLOGY
3.1 Introduction
The purpose of this chapter is to outline the research methodology chosen for the
study including the data collection methods employed. The advantages and
disadvantages of the methods and the challenges for the research will also be
discussed.
3.2 Research design
The study employed qualitative research methods consisting of a three-pronged
approach. The first was the questionnaire for Bluewater Bay residents, the second
was semi-structured interviews for the NMBM officials and the third was a review of
existing national documents pertaining t o waste management legislation including
national and international literature. An interview with the waste pickers was also
conducted in the study even though the issue of waste picking did not form part  of
the research objectives. As mentioned in chapter 1 under section 5 (purpose of the
study) the research was motivated by observations of waste management related to
social, environmental and economic problems in the area and waste picking was one
of them and, it cross cuts all three issues related to waste management in the area
(social, environmental and economic). The latter motivated the author to include an
interview with the waste pickers. According to the qualitative approach an interpreted
understanding is only possible through an uncovering or deconstruction of the
meanings of phenomenon. There is a distinction between explaining how something
operates (explanation) and why it operates in the manner it does (interpretation)
(Henning, 2004; Class notes, 2013).
According to Winberg (1997) the interpretative approach uses interviews,
unstructured observations, etc and other processes in order to produce interpreted
knowledge. Winberg (1997) also says that “an interpretive research approach helps
us uncover how individuals and groups understand their own realities that influences
their action and intentions”. Furthermore, the interpretive approach seeks to
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understand the meanings which people give to their own social interactions (Winberg
1997: 16). It uncovers how individual and group interpretations and understandings
of the world influence their intentions and actions (Winberg, 1997: 16). 
The central questions the research wished to address was what role waste
management played in urban sustainability?. The study tried to achieve this by
critically investigating and assessing waste management methods and practices of
households  in an urban area by looking at Bluewater Bay and Amsterdamhoek as a
case study to address the research questions. “A case study may be understood as
the intensive study of a single case where the purpose of that study is at least in part
to shed light on a larger class of cases i.e population” (Gerring, 2007: 20). 
Case research, also referred to as case study, i s an in-depth investigation of a
problem in one or more real-life settings (case sites) over an extended period of time
(Gerring, 2007). Data may be collected using a combination of interviews, personal
observations, and internal or external documents (Bhattacherjee, 2012). According to
Bhattacherjee (2012) case studies can be positivist in nature (for hypotheses testing)
or interpretive (for theory building). Bhattacherjee (2012) states that “the strength of
the research method is its ability to discover a wide variety of social, cultural, and
political factors potentially related to the phenomenon of interest that may not be
known in advance. The analysis tends to be qualitative in nature”. 
For the purpose of this research the following interpretive research methods were
employed for data collection: observation, documentation of the observations through
photographs, written descriptions, notes and semi-structured interviews and a
survey. 
The inductive reasoning process was applied and this involves inferring something
about a whole group or class of objects from our knowledge of one or a few members
of that group or class (Sullivan, 2001). Qualitative research is inductive rather than
deductive as theories are learnt and developed from observations and experience
(Winberg 1997).
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3.3 Data collection methods 
Firstly, the research focused on the level of awareness and understanding of waste
management principles by households in Bluewater Bay. Secondly, it examined the
management of solid waste by Bluewater Bay households. Thirdly, the research
investigated the issue of incentives and support for the reduction, re-use and
recycling of waste with the Nelson Mandela Bay Municipality. Including NMBM’s
awareness raising and information dissemination methods.
The following research methods were employed: literature review, documentation
review and interviews.
3.3.1 Literature review
Literature and academic views on waste management were explored in order to
understand current waste management practices both internationally and nationally,
hoping that the researcher could contextualise and provide a framework for these
waste management practices. A literature review was conducted for the study, using
academic journals, the internet, electronic sources, government documents, existing
international and national government policies and legislation including unpublished
research and other applicable published and unpublished material. Library sources
and existing local academic literature has also been used in order to understand and
gain insight into waste management practices and challenges globally and in the
context of South African and the Nelson Mandela Bay Municipality.
“In a literature review a systematic search is conducted of each research report for
certain kinds of information” (Sullivan, 2001: 92). Sullivan (2001: 92) states that “first
the reviewer pays attention to theoretical and conceptual issues such a s in what
concepts and theories are used and how well developed they are and if they have
been subjected to empirical tests before.” If theories and concepts are well
developed they could serve as an important guide in designing the planned research
and explaining the relationship between variables (Sullivan 2001).
The purpose of a literature review is three-fold: (1) to survey the current state of
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knowledge in the area of inquiry, (2) to identify key authors, articles, theories, and
findings in that field, and (3) to identify gaps in knowledge in that research area
(Bhattacherjee 2012). 
3.3.2 Document review
The documentation review was the second method used in the study and it was used
t o review the current legal framework for waste management regulation in South
Africa and the Nelson Mandela Bay Municipality. Some of the documents were
obtained via the official website of the Department of Environmental Affairs (DEA)
and some were collected from the Nelson Mandela Bay Municipality. These were
used to gain insight into legislation, policies and by-laws regulating and governing
waste management in South Africa and in the study area.
3.3.3 Survey (questionnaire and interviews)
Sullivan (2001:255) defines a survey as “a data collection technique in which
information is gathered from individuals (respondents) by having them respond to
questions or statements.” According to Sullivan (2001) surveys only measure what
people say about their thoughts, feelings, and behaviours, they do not measure
people’s thoughts, feelings, and behaviours directly.
Surveys are based on interviews or on questionnaires (Stark and Roberts, 2002;
Sullivan, 2001), both methods were used for the research. A questionnaire contains
written questions that people respond to directly on the questionnaire form itself,
without the aid of the interviewer (Stark and Roberts, 2002; Sullivan, 2001). 
A questionnaire was developed for households in the study area, random sampling
was employed to choose the households. According to Bhattacherjee (2012) in this
technique, all possible subsets of a population are given an equal probability of being
selected. The questions were grouped into eight (8) categories. The first category of
the questionnaire looked at the size of the household, followed by the second
category that looked at the types of waste produced by households, the third
category looked at the amount of waste discarded by household per week in the form
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of plastic bags. The fourth category looked at disposal methods, the fifth looked at
the household recycling habits, while the sixth looked at the availability of waste
management information in the study area. The seventh category looked at the
importance of avoiding, reducing, recycling, and the sustainable disposal of waste.
The eighth looked at the importance of the issue of rebates/incentives for avoiding,
reducing, recycling, and the sustainable disposal of waste. The respondents were
also asked to provide their thoughts regarding the importance of sustainable waste
management in the study area and in general. A total of fifty (50) Bluewater
Bay/Amsterdamhoek households were randomly selected and questionnaires were
handed directly to these Bluewater Bay/Amsterdamhoek households (respondents)
with a cover letter from the university stating that the interviewer is a student and
explaining the purpose of the research. The interviewer sat with the respondents
while they were filling out the questionnaire and engaged in discussions with the
respondents as many of them had more to say/add than just filling out the
questionnaire. This enabled the interviewer to also clarify any questions and
problems the respondents had. The interviewer also took notes of the additional
information that was given by the respondents. Only one of the questionnaires was
received by e-mail. The aim of the questionnaire was to answer sub-research
questions one, two, and three
1. What is the level of awareness and understanding of the waste
management principles (avoid, reduce, recycle and dispose) in
Bluewater Bay households?
2. How do households  handle and manage solid  waste in Bluewater
Bay?
3. What is the NMBM doing to raise awareness regarding waste problems
and waste management?
Questionnaires have both advantages and disadvantages. The advantages include
the ability of questionnaires to gather data cheaper and quickly (Stark and Roberts,
2002; Sullivan. 2001). Secondly, they can ask more complex and sensitive questions
that need to be asked (Stark and Roberts, 2002; Sullivan, 2001: Page no). Finally
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they can be much longer as reading is much more rapid than speaking and therefore
questionnaires can cover many more questions in the same amount of time (Stark
and Roberts, 2002).
Interviews: According to Marvasati (2004) one of the most elementary forms of data
collection is an interview. Semi-structured interviews were conducted face-to-face at
the NMBM Municipal offices. Taljaard (2011:13) states that “a semi-structured
interview has predetermined questions, but the order, question wording and
explanations given can be modified, based upon the interviewer’s perception of what
seems most appropriate.” The interviewer worked directly with the respondents and
asked questions that the respondents answered and the interviewer recorded them
by writing them down. Interviews are a more personalised form of a data collection
method than questionnaires (Bhattacherjee, 2012), one of their weaknesses is that
they are time consuming and resource intensive (Bhattacherjee, 2012). The semi-
structured interviews aimed to answer the following research questions:
3 . What is the NMBM doing to raise awareness regarding waste problems 
and waste management?
4.  What information is disseminated to the public to keep them informed 
regarding waste management?
5. What incentives and support for the reduction, re-use and recycling of waste
does the NMBM offer?
3.3.4 Data analysis
Sullivan (2001:390) states “all research involves some form of data analysis, which
refers to deriving some meaning from the observations that have been made during a
research project.”  According to Sullivan (2001) it is important to organise qualitative
data analysis into three categories of things that are done. These include data
reduction and analysis, data display and drawing conclusions, and verifying theories.
These are overlapping activities that support one another and that the research dealt
with throughout the research process. 
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The collected raw data from the questionnaire was entered into the computer on a
daily basis after field work had been done. The data was analysed by extracting and
coding the data and entering it into an Excel spreadsheet to enable the researcher to
statistically analyse the data in order to be able to graphically display the results and
use text where necessary to clearly illustrate the research results and findings. The
latter will be further discussed in depth in chapter 4. Alasuutari (1995:7) argues that
“data analysis in qualitative research also refers to reasoning and argumentation that
is not based simply on statistical relations between variables, by which certain
objects or observation units are described”. 
3.3.5 Validity and reliability
Sullivan (2011) argues that “validity refers to whether a measurement instrument
actually measures what is intended to measure.” Musembi (2012:32) shares that
view by stating that “the process of drawing the correct conclusions based on the
data obtained from an assessment is what validity is all about”. According to Sullivan
(2012) i n addition to validity another form of evaluating measures reliability and it
refers to a measure's ability to yield consistent results each time it is applied
(Sullivan, 2011). Musembi (2012:32) states that “questionnaires provide sufficient,
complete and accurate information without bias to maximise reliability of the data”. It
is also easier to analyse such data and hence more economical (Musembi, 2012).
Musembi (2012) mentions in his study that he adopted the triangulation method by
use of questionnaires, document reviews and direct observation to ensure that the
data gathered is reliable and meaningful to the research. The same approach was
followed and adopted for this study.
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CHAPTER 4: DATA ANALYSIS, PRESENTATION AND INTEPRETATION
This chapter provides research findings based on the questionnaires administered to
households in the study area. This chapter also contains conclusions reached from the
interviews conducted with the local authority and waste pickers.  A total of fifty households
were interviewed using questionnaires for the study. Social research methods of data
collection and analysis recommended by authors such as Sullivan (2001, Marvasati (2004)
and Henning (2004) were employed. Marvasati (2004:88) explains “regardless of your
theoretical perspective, all forms of qualitative analysis seem to be based on three
procedures: data reduction, data display and conclusion: drawing and verifying”. According
to Henning (2004) qualitative analysis takes place throughout the data collection process
as the researcher will constantly reflect on impressions, relationships and connections
while collecting the data. The author sat with respondents while every questionnaire was
completed and was in a position to observe respondents’ reactions through body
language, communication and what was filled out in the questionnaire. This enabled the
author to discard questionnaires that were biased. Six of the fifty were considered to be
valueless. This chapter addresses the following sub research questions:
1. What is the level of awareness and understanding of the waste management
principles (avoid, reduce, recycle and dispose) in Bluewater Bay households?
2. How do households handle and manage solid waste in Bluewater Bay?
3. What is the NMBM doing to raise awareness regarding waste problems and waste
management?
4. What information is disseminated to the public to keep them informed regarding
waste management?
5. What incentives and support for the reduction, re-use and recycling of waste does
the NMBM offer?
According to Sullivan (2001) all research involves some form of data analysis, which
means to derive some meaning from the observations that have been made during a
research project. Sullivan (2001:390) states that “as long as the data are on
questionnaires, or in any other raw form for that matter, it is useless”. He continues to
explain that “in such a state, the data are in a highly inconvenient form from the standpoint
of deriving any usable meaning from them” 
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Collected data must first be reorganised before applying the necessary statistics or
deriving some
other meaning from them (Sullivan, 2001). The data from the questionnaires that was
collected from households was entered into a computer file or what Sullivan (2001) refers
to as a “data file” or “data set”. The next step was coding the data. “Coding refers to the
process by which a researcher transforms raw data into a format suitable for entry into a
computerised data file and this requires that each observation must be translated into a
numerical value or set of letters” (Sullivan 2001:391). The numbers or letters assigned to
an observation of a variable called a code (Sullivan, 2011). For the study numbers instead
of letters were assigned, for example, the questionnaire consisted of two pages therefore it
was important to mark both pages for household number one as one to avoid errors and
confusing household responses and two for household number two, etc. 
The data was entered into a computer. The goal of the data entry process is to produce a
complete error-free data set (Sullivan, 2001). The researcher ensured that the data entries
were correct by having an assistant double check the data entry process. Thereafter the
data was analysed. Sullivan (2001:399) defines data analysis as the process of seeking
out patterns within individual variables and in the relationships between variables.
The next step was to display the data and for the purpose of this study bar graphs were
selected. They are supplied below and discussed and interpreted and an example of the
questionnaire is attached as appendix three.
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4.1 Questionnaire results
4.1.1 What types of waste does your household produce? (Variable 2)
4.1.2 How many plastic bags of waste does your household discard per week 
(Variable 3)
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4.1.3 How do you dispose of your waste? (Variable 4)
4.1.4 Do you recycle? (Variable 5)
Page 49 of 73
4.1.5 To what extent do you agree with the following statement? “Waste 
management information is readily available in Bluewater Bay” (Variable 6)
4.1.6 How important is each of the following to you when it comes to waste 
management? (Variable 7) Avoiding waste
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4.1.7 How important is each of the following to you when it comes to waste 
management? (Variable 8) Reducing waste
4.1.8 How important is each of the following to you when it comes to waste 
management? (Variable 9) Recycling waste
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4.1.9 How important is each of the following to you when it comes to waste 
management? (Variable 10) Sustainable disposal of waste
4.1.10 How important is the issue of rebates/incentives for doing the following? 
(Variable 11) Avoiding waste
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4.1.11 How important is the issue of rebates/incentives for doing the following? 
(Variable 12) Reducing waste
4.1.12 How important is the issue of rebates/incentives for doing the following? 
(Variable 13) Recycling waste
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4.1.13 How important is the issue of rebates/incentives for doing the following? 
(Variable 14) Sustainable disposal of waste
4.2 Interpretations 
The average size of the household (i.e. the number of people in the house) in the study
area consists of an average number of 3.09 people. As to be expected as shown by
variable two (see graph 4.1.1) of all the households interviewed all of them produce
domestic waste and only 67% produce garden waste, the remaining 33% percent of
garden waste is recycled and composted by the residents.  Only 15%  of the households
produce building rubble and less than 10% of other waste. The average household
discards 2.50 black plastic bags per week (see graph 4.1.2) and approximately 89% of
those are placed on the kerbside, while around 16% of those are dropped off at the drop-
off site, also referred to as the transfer station (see graph 4.1.3). As demonstrated by
variable four in graph 4.1.3 8% of the households admitted to dumping their waste and 9%
stated other. The author would like to clarify that the “other” here was mostly composting
the waste, especially garden waste, in the residents’ backyards.
Regarding recycling variable five (see graph 4.1.4), 35% of the residents are recycling
their waste regularly, 18% often recycle, 16% seldom recycle and 32% confirmed that
they never recycle waste.
The majority of the households surveyed felt that waste management information was not
readily available in the study area (see graph 4.1.5). Close to 50% of the households
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strongly disagreed that waste management information was readily available in Bluewater
Bay, and 32% disagreed with the statement, 15%of the households were neutral and less
than 10%agreed with the statement and less than 5%strongly agreed.
The author would like to make it known that while most of the households were aware of
and positive about the concept of recycling. The author had to clarify what was meant by
avoiding, reducing and sustainable disposal of waste and explain the concept of
sustainable development. For variable 7 (see graph 4.1.6) 62% of the households believed
it was very important to avoid waste, 28% believed it was important, approximately 6% felt
it was unimportant and around four felt it was totally unimportant. 65% believed it was
very important to reduce waste, 32% believed it was important to reduce waste and close
to 3% of the respondents believed it was unimportant or totally unimportant to reduce
waste (see variable 8 graph 4.1.7). 
67% of the respondents felt it was very important to recycle waste, 30% believed it was
important and 8% believed it was unimportant and no household respondents felt it was
totally unimportant (see variable 9, graph 4.1.6). The household respondents who felt it
was unimportant to recycle explained and clearly stated that they felt it was unimportant
due to the fact that even if they recycled their waste at home the municipality still lumped it
all together during collection and therefore they did not see the need to recycle due to the
reason stated (lumping of collected waste together by the NMBM) they therefore saw
recycling as a waste of their time.
Regarding sustainable waste development and recycling waste variable ten in graph 4.1.9
sixty eight per cent said it was very important and thirty  per cent felt it was important, less
than ten  per cent felt it was unimportant and no respondents felt it was totally unimportant.
In connection with the issue of rebates/incentives and avoiding waste variable eleven 68%
of the respondents felt rebates and incentives are very important. 28%felt it was important
and less than 10% felt it was unimportant. No residents felt it was totally unimportant (see
graph 4.1.10).
In terms of reducing waste and rebates variable twelve 60% felt it was very important, 28%
believed it was important, less than 5% felt it was unimportant and none of the residents
felt it was totally unimportant (see graph 4.1.11).
In terms of recycling and rebates variable thirteen 72% of the respondents felt it was very
important to receive incentives for avoiding waste and 22% felt the issue of incentives and
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rebates was important and less than 5% felt it was unimportant and no respondents felt it
was totally unimportant (see graph 4.1.12).
Seventy seven per cent of the respondents felt it was very important to receive incentives
for the sustainable disposal of waste variable fourteen, while 22% felt it was important and
less than 2% felt it was unimportant and none of the respondents felt it was totally
unimportant (see graph 4.1.13).
From the results it is clear that most households are aware of and their attitudes are pro
avoiding, reducing, recycling and the sustainable disposal of waste. Most households felt
these waste management principles were important and some households are already
involved in recycling activities. However, the environment in the study area is not
conducive to practise these activities. The fact that people have a positive attitude and are
willing to practise sustainable waste management should be a positive sign for the
municipality that implementing recycling activities in the area could be successful as
households have a positive attitude about it and are willing to participate in waste
management activities.
The respondents were also asked to voluntarily provide their perception regarding the
importance of sustainable waste management in Bluewater Bay and in general. The
respondents who provided their thoughts and answers had the following to say
(responses repeated exactly as stated by households and no spelling or grammar was
corrected or changed): 
Please provide your thoughts regarding the importance of sustainable waste 
management in Bluewater Bay and in general
 “We need to reduce the amount of waste going to the transfer station and we need
to educate people re recycling. Encourage people to compost their garden waste.
For those who do not there should be a facility (composting facility) to donate to the
metro. Train someone to do it and be in charge of the composting buy back facility.
Worm farm on the side and the person could be trained to do both. Formalised
control to ensure security of those going there and those trying to work there.
Recycling bins well advertised in certain places and accessible garages, schools
and churches and at the transfer station and at the beach. Needs to be publicised.
PR publicity such as Thonsi, show people the value in waste. Waste is a resource.”
 “I think it is important, no matter where you live. With Bluewater Bay being along the
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coast it is even more important for us to have good waste management, because
you don't want waste to land in the Sea. With the Swartkops river so close by, its
important to keep waste away from the river and to test the quality of the water
regularly.”
 “I feel more should be done to advertise the importance of re-cycling. Also wouldn't
it be possible to issue re-cycling bag for collection like the weekly refuse collection.”
 “It is very important to make children as well as adults aware of the importance of
waste management and recycling. Education in this is very important an awareness
drive would be a start and could be extended and improved upon. Renumeration for
those who help in the recycling and collection of goods for recycling. A programme
for children attending play schools and formal school should be reintroduced.”
 “There is no real awareness by the NMBM around the issue of waste management
in Bluewater Bay. It is a small community compared to other suburbs and it would
be easier to pilot or start some waste management awareness or programme in
Bluewater Bay.”
 “A clean suburb to date i.e Bluewater Bay wish to keep it that way. We are fortunate
to have a person supporting this and regularly collecting recycled waste.
Sustainable waste management is therefore of ultimate importance.”
 “ I think is very important that every household tries to keep their waste to a
minimum, especially through recycling. The municipality should also ensure that
household waste that is collected is disposed of sustainably.”
 “No existence seems as though they do not care.”
 “Drop off transfer station is an eye sore and a harvest for crime. River grass should
be removed and not thrown into the river as the grass is polluted and we are trying
to improve the state of the river. NMBM should provide disposal bags for the
collection of dog faeces along the river, beach and pavements. Will also need
refuse bins. Motherwell canal should be properly monitored as rubbish etc are
coming down the river and residents clean up the mess weekly. We also employ a
man to do this work besides our own gardeners.”
 “The approach to the transfer station should be tossed. The site should be
upgraded according to DWAF minimum requirements and properly managed and
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inspected. Opportunities should be given to individuals to be paid for managing
specific recycling projects- i.e glass, cardboard, paper, plastics, tins, batteries etc.”
 “It is highly important; for one Bluewater Bay is a suburb therefore we would like for
our property value to remain high. In general living in a filthy environment is
hazardous healthwise, so sustainable waste management limits the spread of
harmful diseases spread by inhalation and in general cleanliness is next to
Godliness everyone should practise that.”
 “ I think it has a very significant role and that it should be actively practised as it
affects the health and comfort of every community member. Without proper waste
management we are prone to diseases, unsanitary conditions, constant odour and
even psychological health hazards are posed to us therefore its just as important as
housing or any other basic service.”
 “Waste management is important for health purposes, cleanliness of the area,
preservation of the environment and for generally keeping property values high.”
 “Other than Jenny Rump collecting once a month I know of one other waste
collector who collected for recycling but has since stopped due to lack of interest. It
is important that recycling gets the interest of the residents which it deserves.
Compared to other countries which I have visited, we are not even on first base.”
 “Everybody should collect for gardening and swimming pools rainwater. I use grey
water, bath and washing machine water in the garden. Soaps are biodegradable
and plants grow well using this grey water. I use an electric pump for this purpose.
Every household should have a compost heap, use household containers as plant
pots.”
 “Education is probably key to sustainable waste management. This should include
education incentivising and formal waste suppliers at point of production. Local
authorities must be leaders in re-cycling not the worst offenders. Littering should be
heavily fined.”
 “It is a shame that there is no system in place at present. Jenny Rump offers an
available service to Bluewater Bay residents but she does this on a purely voluntary
basis & is doing an excellent job. The surrounding area is becoming more & more
littered as the municipal dump is poorly managed & refuse blows all over the
neighbourhood on windy days. Builders are totally negligent & irresponsible when
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they offload loads of rubble on street corners & at various areas around Bluewater
Bay. We urgently need a sustainable waste management system implemented.”
 “I t is environmentally healthy and a win, win situation in keeping Bluewater Bay
clean and the community healthy. Financial incentives will encourage people to be
more cooperative and they can also benefit from it. I do not recycle because there
is no information on how and where to take recycled garbage in our suburb.”
 “I feel that this is an important issue which we should all make a stand and follow
the waste management principles. We do need availability of more information on
this.”
 “It is very important to dispose waste in a sustainable manner in order to protect
people and the natural environment. It would be great to have bins placed at the
petrol station for recycling.”
 “Major problem is the Swartkops river pollution. That is a huge challenge.
Swartkops river destroyed due to municipal negligence.”
 “Black bags must be collected @ municipality drop@ houses-vendors pick up
during the day and resell to people.”
 “Availability of containers. More information regarding waste disposal.”
 “I think it is vital & should become a way of life. Incentives are not the answer-fines
for non-compliance are the only way to enforce this type of thing.”
 “Its in everybody's interest to promote waste management. We all have to do the
right thing when it comes to saving our environment.”
 “Very important, but to little information regarding the recycling waste. More bins etc
too make people aware of recycling.”
 “Overseas there is a tax when waste is put in landfill but an incentive to prevent
waste going to landfill- this helps pay for the collection of recyclables. Collect a ca
works well in SA with our informal “recyclers” it would work well if every plastic,
glass bottle, tin, etc had a small deposit on it-then these would have a value. They
must sort out Bluewater Bay transfer station.”
 I feel it is very important to know what is done with the waste + what impact
improper waste management has on the environment. Needs to be done properly +
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regularly to avoid spreading of disease, sickness, littering.”
 “ Reduction of waste is crucial to reduce volumes of waste. Incentive schemes to
reward people to recycle and re-use are crucial. People need to be rewarded for
good behaviour and alternative waste management schemes which work need to
be implemented.
 “Its extremely important.”
 “People scratch in the black bags for food very unhygienic. Some of the food is old
and the dirt is not hygienic which in this case they can get sick.”
 “To ensure safety of animals. It will make people more aware of the consequences
of waste. To leave the environment in a good condition for the next generations.”
 “ I think it is very important for our community because we live close to the beach
and there is a nature reserve in the area and we don't want these areas to be
polluted. The saying that “charity begins at home” comes to mind, and if we in
Bluewater Bay start a recycling process it will have an impact in the bigger picture.
Currently we do not have such a system in Bluewater Bay. It is our duty to take
charge and take care of our environment.”
 “We do need recycling in Bluewater Bay as this will help the community as job
creation and keep neatness in the community.”
 “Supply different colour bags for waste disposal to enhance recycling and waste
disposal.”
 “We should have demarcated areas in the suburb for all kinds of refuse. Their
should be an incentive for rate payers to promote awareness. School kids must
receive information on recycling."
 “Bluewater Bay is not an enabling environment for sustainable waste management,
as much as I find it important to recycle, the facilities are not readily available.
 “Insufficient landfill sites; insufficient information; no bins for recycling various items;
insufficient education at schools; no awareness. Pay unemployed people to clean
up their areas.”
 “Avoid land fill, sepage and recycling provides work.”
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 “Waste management is important but the necessary systems are not in place.”
 “We desperately need a dedicated recycling station in Bluewater Bay such as the
one in summerstand @ total garage. Not only do they have bins for paper, glass,
tins & plastic the area is always clean and constantly manned. There should also be
a facility for collecting tetrapacks and ewaste (electronic goods) that can be stripped
down/recycled. Unfortunately most people will need a financial incentive  to make
sure they “sort” their waste.”
4.3 Field notes 
The researcher would like to point out that informal observations and conversations took
place with the respondents who filled out the questionnaires and that they had suggestions
on how to improve the waste management situation in the study area and concerns about
the situation.
4.3.1 Observations and Views
A l l interviewed respondents felt strongly about environmental issues and waste
management in general in the study area. They were proud of the fact that the study area
has an estuary, a river, a nature reserve and an ocean. They understood the
interconnectivity and interdependence as well as the importance of  the ecosystems.
Respondents were especially concerned about the pollution of the Swartkops River due to
unsustainable waste management practices. Respondents also voiced their concern about
the following:
 Lack of waste management information in the study area;
 Need for different separation rubbish collection;
 Recycling trucks seen/spotted in the area but no one knows anything about them;
 Wished for more municipal involvement in waste management activities in the area;
 Charge on bottles by retailers in the area e.g cooldrink bottles in order to receive
something/incentives when taking them back;
 Demarcated areas for waste disposal missing;
 Residents are eager and willing to participate in waste management principles and
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activities but no information is available;
 Incentives.
 There is illegal dumping taking place in the study area. This was mostly observed in
public open spaces and other visible open spaces. People are dumping their
rubbish (especially building rubble and black plastic bags containing domestic
waste) in the open spaces. 
4.4 Interviews with local authorities 
The two municipal officials who agreed to be interviewed have been working for the
municipality for a number of years and they are familiar with what the municipality is doing
in the Nelson Mandela Bay Municipality regarding waste management. Their names have
also been withheld for ethical reasons and as their views do not represent those of the
municipality. The officials were merely responding to what they know regarding waste
management practices. The objective of the interview was to answer the following:
3. What is the NMBM doing to raise awareness regarding waste problems and 
waste management?
4. What information is disseminated to the public to keep them informed regarding 
waste management?
5. What incentives and support for the reduction, reuse and recycling of waste does
the NMBM offer?
Both officials agreed that there is a lack of waste management related information in
NMBM. However, the municipality has identified this problem and they are doing
something about it. The municipality has since developed mechanisms to remedy this
situation, such as the development of an electronic waste exchange. This is  a website on
which anyone can register and load the types of waste they wish to exchange or items that
they no longer need such as beds, furniture, etc. These can all be listed and not only
building rubble. The municipality also has a mobile exhibition unit (also referred to as
MEU) and this is used to create an awareness and educate people at schools, in
community halls, at shopping centres, etc. The municipality has piloted a project in one of
the high income areas in Port Elizabeth in order to establish the percentage of recyclable
materials within such an area. The project entailed a coloured refuse bag system for
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citizens to sort their recyclable waste.
However, the officials pointed out that the municipality is also faced with constraints such
as financial and political issues, etc. They also highlighted the fact that some of these
waste management initiatives are not solely municipal responsibility, by that they meant
that the municipality can introduce initiatives within communities but that it is also
important to have the communities’ full participation. Communities must be willing to
participate in such initiatives, they must own such initiatives, and they have to want to
improve their situation.
4.5 Interview with waste pickers
A couple (male and female) waste picking Bluewater Bay was interviewed. The couple
reside in Wells Estate and they are unemployed and making a living out of waste picking in
order to survive and put food on the table. (Responses repeated exactly as stated by
waste pickers and no spelling or grammar was corrected or changed): 
 “You cannot think without eating, instead of committing crime and stealing other
peoples property and go to jail I would rather waste pick. We started waste picking
after retrenchment in our previous job. Someone advised me to do waste picking
rather than crime for example we recycle old clothes thrown away by residents”. 
 “ I am a church man and a christian and these clothes help me when going to
church, even if I do not own much it is important for me to look presentable. I am
very patient and I trust in God in whatever I do. The bible says that God helps those
who help themselves”
 “ We do open the rubbish bags on the kerbside and we close the again, we do not
litter and dump rubbish. We are ware of littering and dumping and would like to
contribute to environmental matters, poverty drives us to this, because of poverty
we have to waste pick and open people's rubbish bags.”
 “We most collect clothes and food. There are waste pickers who collect other
material such as bottles and metals. We do not touch other recyclable that belong
to others waste pickers. We all know each other and each one knows who is
dealing with what.”
From talking to the waste pickers it was clear that there was a formal system within an
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informal one. As the waste pickers each knew who collects what and respect that. When
the municipality is unable to collect blacks bags on the kerbside for whatever reason,
waste pickers offer households that service for a minimum fee by collecting the rubbish in
front of the gate and disposing it of at the drop-off site.
4.6 Summary of data analysis
The findings of the study show that there is an awareness of waste management principles
in the study area and that residents are willing to participate in sustainable waste
management activities. Some are already taking part through their own free will, even
though the conditions are not conducive and the environment is not enabling. There is
community awareness about waste management principles in the area and a lack of
information regarding waste management in general. Residents are willing to avoid,
reduce, recycle and dispose waste sustainably. They find it important but the necessary
facilities are not available. The municipality does not provide that in the area. The issue of
rebates and incentives for avoiding, reducing, recycling and sustainable disposal of waste
was also an important factor that households felt strongly about, as more than ninety per
cent of the households believed receiving rebates and incentives is at least important for
all four questions.
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CHAPTER 5: SUMMARY OF FINDINGS, DISCUSSION AND CONCLUSION
AND RECOMMENDATIONS
5.1 Introduction
The aim of this chapter is to present a summary of  findings of the study, discuss them,
reach a conclusion and to make recommendations.
5.2 Summary of findings
The research indicates that there is an awareness of waste management principles in the
study area and that residents are willing to participate in sustainable waste management
activities as 35% of the residents are recycling their waste (see graph 4.1.4). However, the
value of the recycled waste is not enough for it to be collected sustainably. Some
households are already recycling on their own, even though the conditions are not
conducive and the environment is not enabling. Waste producers are not reducing and
taking back their recyclable waste. One of the factors that was revealed by the study was
the issue of not being able to recycle waste without a subsidy. This highlights a bigger
problem. Sustainability and preserving the environment should be the driver.
There is community awareness about waste management principles in the area and a lack
of information regarding waste management in general. Residents are willing to avoid,
reduce, recycle and dispose waste of sustainably. They find it to be important, but the
necessary facilities are not available. The municipality does not allow for waste
minimisation techniques to be carried out in the area, as no sorting of waste at source
takes place. Residents do not separate their waste, even though most residents have
confirmed the importance of waste separation at source, their municipality does not have
the mechanisms in place to allow that. For example, only black bags are supplied for
domestic waste and the waste is lumped together and thrown into municipal vehicles and
these vehicles are not constructed in a manner that can handle separated waste. This has
led to resistance of recycling by some households as they perceived recycling a futile
exercise without any proper enabling mechanisms in place. Households interviewed are
also involved in the composting of garden waste potentially an eight (1/8) of households in
Bluewater Bay.
There is informal recycling taking place in the area. Different materials ranging from
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clothing, to metal and bottles are recycled. This takes place in front of people's houses on
the kerbside and at the drop-off site. The drop-off site is not aesthetically pleasing, and it is
located near the Aloe Nature Reserve and it is encroaching into the reserve. There is also
illegal dumping taking place and this needs to be policed.
The NMBM does not offer any incentives for avoiding, reducing and reusing waste and this
is something that should be taken into consideration as the study showed that the majority
of people felt it was important to receive incentives for their efforts. They have by-laws
regarding waste management specifically drawn up for the municipality. However, the
implementation of these regulations is a problem. This is due to capacity factors, financial
matters and political issues as well as personal investment (in terms of what do I get as an
individual in return).
Lizner and Ali (2013:49) believe that “the drivers and motivation to improve solid waste
management systems in low income countries are diverse. These may be environmental,
social, political or related to income generation depending on the stakeholders, their
stakes and their relationships”. Furthermore, Lizner and Ali (2013:49) state that in order to
sustain solid waste systems, these different motivations need to be understood and
incorporated into the planning for new systems (Lizner & Ali, 2013: 49). Municipalities
need to have these systems in place, however only having them is not sufficient they also
need to be implemented. Society also has a huge role to play if there is enough pressure
from society at large, then individuals will be compelled to reduce and recycle waste
5.3 Discussion
Reduction of waste generated by households in urban areas and other areas is crucial.
Research by people such as Hoornweg and Bhada-Tata (2012) has shown that generated
waste volumes are increasing because people are consuming more goods as they
generate more income. There is a strong willingness from the community in the study area
to practise and participate in integrated waste management. There is a system in place
already, however, it is not driven by the municipality. Researchers such as Medina (2010)
and Khatib (2011) have demonstrated that developing countries, Africa included, are fond
of adopting policies and techniques geared and suitable for developed/industrialised
countries, without considering that the environmental, social and economic conditions in
developing countries are different. South Africa has great waste management policies and
legislation but the implementation of the legislation is a problem. It was evident from the
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study that there is a lack of communication between the NMBM and households and
residents of Bluewater Bay regarding systems that need to be properly implemented.
Information needs to be readily available and communication between different
stakeholders is crucial.
For example, the case of waste pickers and informal recycling. According to Medina
(2008) waste pickers can be seen at work around the world. Medina (2008) believes that
waste picking is mostly driven by economic reasons because people would rather waste
pick than starve. Waste picking also takes place in the study area. It is done by families
consisting of women and children. According to Medina (2008) many waste pickers usually
belong to vulnerable groups such as recent migrants, the unemployed, the disabled, and
women and children. Medina (2008) believes that informal recovery of material from waste
is an important strategy for disadvantaged populations throughout the developing world.
Therefore, when authorities are drawing up legislation, policies and by-laws these are
factors that need to be taken into consideration.
One of the suggestions from households was that the NMBM need to start a composting
station at the transfer station. They could employ one or two people from the waste pickers
or informal recyclers who are already recycling at the drop-off site, train them to compost
and manage the project and the compost could be used by the municipality for their parks
and recreational facilities and residents in the study area could also buy compost from the
facility. In that way employment is created, waste is re-used and less waste will travel to
the landfill site fines or community service could be implemented for non-compliance (e.g
for issues such as illegal dumping). According to Medina (2008) studies suggest that when
waste picking is organised and supported it can have many benefits, such as job creation,
encouragement of grassroots investment by poor people, and the reduction poverty. It
would be good for the municipality to see waste picking as an opportunity and to
incorporate informal structures into formal structures. The drop-off site must be used as a
waste separation site with the help of the informal waste pickers. Biodegradable waste can
then be used for composting after separation.
5.4 Recommendations
 Promote separation at household level, educating residents of recycling measures.
The Municipality can communicate with households and collaborate with informal
waste pickers,  for example, the NMBM can provide households with containers or
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bags in order to allow them to separate and leave recyclables such as glass for
waste pickers to collect on the kerbside and the municipality can only collect black
bags with non-recyclable material. However, this would have to be communicated
to residents and managed properly;
 Convert the drop-off station into a separation site and thus separating
biodegradable and non-biodegradable waste;
 Biodegradable material can be converted into compost and re-used by the parks
department of the NMBMM;
 Separate and recycle material such as glass, aluminium, metal and plastic; 
 The NMBM can formalise the activities of waste pickers in Bluewater Bay. It is
understandable that this may have legal implications, but these people are already
doing this. They can receive tags for identification;
 The NMBM should provide more waste management information to Bluewater Bay
residents and the households should be more proactive and get involved with waste
management activities and communicate any suggestions they might have to the
municipality in order to achieve an integrated waste management system;
 There is a lot of building in the area and this has led to illegal dumping of building
rubble, the dumped rubble can be collected and converted into useful rebuilding
material and it can also be refined to sand as there is a lot of value in recycling
rubble and this can lead to job creation;
 Provision of incentives and rebates for avoiding, reducing, recycling and sustainable
disposal of waste;
 The municipality supported by communities must police illegal dumping in the area.
5.5 Conclusion
Studies have shown that the population in Africa is increasing however, urbanisation can
only increase the population in urban areas, not overall, and due to factors such as
urbanisation  this in turn is leading to growing volumes of waste. This study has shown
that households or residents in Bluewater Bay are aware of sustainable development and
the integrated waste management principles. The study has also shown that sustainable
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waste management is crucial in urban areas. It has also highlighted problems caused by
unsustainable waste management practices. Households are eager to practise these;
especially recycling and they felt a sense of obligation. The NMBM has policies and laws
in place regulating waste management in the municipality as a whole. However, these are
not enforced, for example, there are the issues of illegal dumping in open areas. Principles
of integrated waste management are also not enforced as no source separation of waste
takes place. As previously stated, households are eager to look at waste management
holistically. Incentives also play an important role in encouraging people. Schools and
Churches in the area also need to be involved. Informal waste pickers play an important
role in waste management systems in developing countries, therefore it is important for
governments and municipalities to take informal recycling into consideration when drawing
up waste management related laws and policies into consideration as they will always be
part and play a role in waste management systems.
Companies such as Eden Gardens charge approximately R80.00 a month to provide a
garden refuse drum to households. This is emptied twice a month and the contents are
composted then resold back to residents. This reduces garden waste reaching tips and
provides for a large work force. Government including municipalities should provide
incentives  (for example provide and give tax breaks etc) to support these types of
initiatives 
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Appendix 2: Letter provided as proof to households  from the university
 
 
 
 
 
 
 
 
 
• PO Box 77000 •  Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 •  South Africa •  www.nmmu.ac.za 
 
 
 
 
 
 
 
 
 
 
 
 
To Whom It May Concern: 
 
This serves as confirmation that Mrs Ntombizanele Hartmann (student 
number 197486840) is a registered student on the MA in Development 
Studies (by coursework) Programme.  Mrs Hartmann is completing her 
research with the following tipic: My research topic is - Role of Waste 
Management in Urban Sustainability: Case Study Bluewater Bay.  
 
Kind Regards 
 
 
Amanda van der Berg 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
31 July 2013 
 
 
 
 
 
 
 
 
 
31 
 
Amanda van den Berg 
Department of Development Studies 
School of Economics Development and 
Tourism 
Nelson Mandela Metropolitan University  
Summerstrand Campus 
Port Elizabeth 6031 
South Africa 
 
Tel: +27(0)41 504 4275 
Fax: +27(0)41 504 2826 
E-mail: Amanda.vandenberg@nmmu.ac.za 
 
Appendix 3: Sample of the questionnaire
RESEARCH TOPIC:
ROLE OF WASTE MANAGEMENT IN URBAN SUSTAINABILITY: 
CASE STUDY BLUEWATER BAY
Size of your household ie number of people, including yourself,who live in your house
live alone 2 3 4 5 6 and more
What types of waste does your household produce?
Domestic Garden Rubble Other
If other please elaborate below:
How many plastic bags of waste does your household discard per week
None 1 2 3 4 5 and more
How do you dispose your waste?
I dump it other
If other please elaborate below:
Do you recycle?
Never Seldom Often Always
Disagree Neutral Agree
Please do not write your name on the form as your responses are confidential and anonymous. 
Thank you for your co-operation.
I place it on the 
kerbside for collection
I drop it off
at the 
transferstation
To what extent do you agree with the following statement? 
 “Waste management information is readily available in Bluewater Bay”
Strongly
disagree
Strongly
agree
How important is each of the following to you when it comes to waste management?
Avoiding waste
Unimportant Important 
Reducing waste
Unimportant Important 
Recycling waste
Unimportant Important 
Sustainable disposal of waste
Unimportant Important 
How important is the issue of rebates/incentives for doing the following
Avoiding waste
Unimportant Important 
Reducing waste
Unimportant Important 
Recycling waste
Unimportant Important 
Sustainable disposal of waste
Unimportant Important 
Thank You for your co-operation in completing this questionnaire
Totally 
unimportant 
Very
important 
Totally 
unimportant 
Very
important 
Totally 
unimportant 
Very
important 
Totally 
unimportant 
Very
important 
Totally 
unimportant 
Very
important 
Totally 
unimportant 
Very
important 
Totally 
unimportant 
Very
important 
Totally 
unimportant 
Very
important 
Please provide your thoughts regarding the importance of sustainable waste management in 
Bluewater Bay and in general
Appendix 4: Photographs
5.1 Waste collection: (Plate.1 and 2 see appendix four)
Plate 1 and 2: Showing kerbside waste collection
5.2 Drop-off site/transfer station: (Plates 3  see appendix four)
Plate 3: Showing the drop-off site in Bluewater Bay
5.3 Illegal dumping/pollution (Plates 4 and 5 see appendix four)
Plates 4 and 5: Showing illegal dumping of domestic and garden waste in open spaces
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